The widespread use of pharmaceuticals by human populations results in their sustained discharge 29 to surface waters via wastewater treatment plants (WWTPs). In this study, 16 highly prescribed 30 pharmaceuticals were quantified along a 250 km transect of the Hudson River Estuary and New 31 York Harbor to describe their sources and spatial patterns. Sampling was conducted over two 32 dry weather periods in May and July 2016, at 72 sites which included mid-channel and nearshore 33 sites, as well as locations influenced by tributaries and WWTP outfalls. The detection frequency 34 of the study pharmaceuticals was almost identical between the May and July sampling periods at 35 55% and 52%, respectively. Six pharmaceuticals were measurable at 92% or more of the sites 36 during both sampling periods, illustrating their ubiquitous presence throughout the study area.
The 16 pharmaceuticals in the present study were antihypertensives (acebutolol (ACB), (SUL) and trimethoprim (TRI)); an analgesic (acetaminophen (ACE)); an anticonvulsant 170 (carbamazepine (CAR)); a diuretic (furosemide (FUR)); an antilipemic (gemfibrozil (GEM)); 171 and an antiulcerative (ranitidine (RAN)). Caffeine (CAF) and sucralose (SUC) were measured 172 because of their potential as WW tracers. The compounds were quantified using high purity 173 standards (Sigma Aldrich) with isotopically enriched surrogates (deuterated and/or 13 C) as an IS 174 (CDN Isotope) (Table S4 ). Analysis was performed on a Waters Acquity UPLC using a Waters (Table S5 ). Compound specific settings were also used for quantification and confirmation Table S6 , along with further information on quality assurance. above the dam at Troy were 1.9 x 10 7 m 3 /d and 1.4 x 10 7 m 3 /d, respectively (USGS, 2017) ( Table   199 S1), with a 26% decline in freshwater flow to the river in July. These levels are lower than 5-
200
year monthly flow averages of 4.8 x 10 7 m 3 /d and 2.9 x 10 7 m 3 /d for May and July, respectively, 201 reflecting the dry conditions during this study. Currently, at least 90 municipal WWTPs 202 discharge effluent directly or into tributaries entering the HRE ( (Table S1 ).
207
Surface water temperatures ranged considerably between sampling periods ( Figure S1 ). In May 208 temperatures ranged from 12.7 to 19.4°C while July temperatures ranged from 22.7 to 28.3°C.
Temperatures during both periods were coolest at the mouth of the river and rose steadily up the 210 transect, which is mostly explained by cooler, seawater entering the river during incoming tides.
211
Surface salinities were highest at the river mouth (RK 0), registering values of 14.6 and 20.8 for 212 May and July, respectively, declining with distance upriver ( Figure S2) sampling and 52% in July. Results are presented by sites within the river and those within NYH.
225
The absence of significant precipitation throughout the watershed resulted in low freshwater flow 226 volumes during both sampling events and the expectation for little to no CSO input. residence time to an undetermined extent as evidenced by the salinity profiles. However, only 291 two compounds, CAR and SUL, were generally higher along the transect in July (Figure 3 ).
292
Conversely, GEM, TRI and VAL were slightly lower in July.
293
A number of processes may explain the behavior of some of the pharmaceuticals in the river.
294
The sorption potential of individual pharmaceuticals gives an indication of their likelihood to be 295 removed from the water column. The Log K ow s of the pharmaceuticals in this study are low, 296 with five having Log K ow s less than 1 and only four above 3.0, indicating little potential for solid 297 phase partitioning (Table S9) (Table S9) shown to have minimal removal from the dissolved phase (< 10%) by sorption processes.
305
The acid dissociation constant (or pKa) is an important factor controlling the therapeutic 306 behavior of pharmaceuticals as the degree of ionization is strongly influenced by pH, which can 
